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Abstract 
Carbon Capture and Storage (CCS) could play a significant role in curbing worldwide CO2 emissions. In this study we explore 
the economic value that CCS research, development and deployment (RD&D) could bring to the Netherlands. We focus on the 
innovations in CCS technologies or services to estimate what long-term cost benefits can be achieved by investing in CCS 
RD&D. We also investigate the potential value to the Dutch economy if Netherland-based enterprises attain a significant 
domestic and export market in CCS technology and thereby creating economic benefits in the form of turnover, value added and 
employment.  
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1. Introduction  
Carbon Capture and Storage (CCS) could play a significant role in curbing worldwide CO2 emissions. Contrary to 
the large amount of studies examining the cost side of CCS deployment, limited studies have been performed that 
examine the economic value of CCS deployment.  
* Corresponding author. Tel.: +31 -30- 662-3396; fax: +31-30-662-3301. 
E-mail address:  j.koornneef@ecofys.com 
© 2014 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Peer-review under responsibility of the Organizing Committee of GHGT-12
7586   Joris Koornneef et al. /  Energy Procedia  63 ( 2014 )  7585 – 7597 
Research, development and demonstration of CCS technologies are important to improve the performance and 
reduce costs. It is necessary to bring the technology towards a mature phase where it can be deployed on a 
commercial basis. Research Development & Deployment (RD&D) in CCS require high investments from the public 
and private sector, but the return on investment may be substantial.  
In this study we explore the economic value that CCS research, development and deployment (RD&D) could 
bring to the Netherlands when deployed in the power sector. We focus on the innovations in CCS technologies or 
services to understand and estimate what long-term cost savings can be achieved by investing in CCS RD&D. We 
also investigate the potential value to the Dutch economy if enterprises in the CCS value chain could attain a 
significant domestic and export market and thereby creating economic benefits in the form of turnover1, value added 
and employment.  
Earlier this methodology was used in an analysis performed for the UK government in order to prioritize 
technologies and UK R&D programmes. The priorization followed the developments with the greatest impact on 
meeting the UK government’s climate change & energy objectives and on competitive advantage of UK’s private 
sectors. The results of that analysis helped shape the R&D and innovation policies and budgets [1]. This paper 
reports on the results of applying the methodology for the Netherlands.  
Nomenclature 
2DS  2 Degrees (name of a scenario by International Energy Agency) 
CAPEX  Capital expenditures 
CCS  Carbon Capture and Storage 
EPC   Engineering, Procurement and Construction 
FTE  Full Time Equivalent 
IEA  International Energy Agency 
O&M  Operation and Maintenance 
OPEX  Operational expenditures 
RD&D   Research, Development and Deployment 
2. Methodology  
2.1. The FORTUNA-CCS model 
The FORTUNA-CCS model is developed to estimate the development of cost, performance and economic value 
of developing and deploying CCS towards 2050.  The model can be applied to every region or country and has been 
applied earlier for the UK [1]. In this study it is applied for the Netherlands ( more details see Koornneef et al. [2]).  
In the model we distinct between technology innovations - and associated cost and performance development - in 
CO2 capture, compression, (onshore/offshore) transport and (offshore/onshore) storage. The model contains 
guidance on estimating the global and local market share for a region’s (local, national, regional) private sectors that 
are or may become active in the deployment of CCS. This allows estimating the effect of implementing CCS on the 
gross value added and employment in a region’s economy. Overall, the results provide a balanced view on the 
deployment cost and value for a certain country or region by implementing CCS. Fig. 1. schematically depicts the 
model. 
1
 Added value is here defined as the turnover minus the cost of purchasing (intermediate) products and services needed to deliver the turnover.      
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The approach captures the economic effects (deployment costs, turnover, value added and employment) by 
deploying CCS and it also captures two important functions of RD&D:  
1. RD&D increases the productivity or efficiency of delivering products and services. 
2. RD&D spurs productivity and growth and ultimately leads to added value for a (local) economy. 
A detailed description of how these two functions of RD&D are captured in the methodology is described below.  
Fig. 1. The model and approach includes five modules to estimate 1) effects of RD&D on the performance and costs of deploying CCS, and 2) 
effects of RD&D on the value added and employment in a region. 
Module 1: CCS Deployment 
Goal: sketch CCS deployment pathways in the Dutch and global power sector.  
The user can manually input or select the global and country specific CCS deployment scenario. This is followed 
by a user input selecting the conversion and capture technologies that are deployed over time. The model calculates 
the cumulative deployment of conversion and capture technologies on a component level (e.g. gas turbine, CO2
capture plant) as well as the CO2 being captured, transported and stored over time. 
Most important input  Most important output  
• Global deployment scenarios (IEA) 
• Domestic deployment scenarios  
• Type of technology being deployed
• Physical deployment of CCS over time  
• (Cumulative) installed capacity in GW 
• CO2 captured/transported/stored 
• Type of technology being deployed 
Fig. 2. Most important input and output of Module 1
Module 2: Cost and Performance  
Goal: estimate the current and future performance and cost for conversion, capture, compression, transport and 
storage of CO2. 
The user selects the initial (current) investment and O&M (Operation and Maintenance) cost of conversion and 
capture technologies from the internal database (based on literature); or the user provides a manual input. The model 
calculates the decrease in conversion and capture cost based on technological learning approach. For CO2 transport 
the user selects the appropriate transport approach: ‘Direct source-to-sink’ or ‘backbone approach’.  For CO2 storage 
the user selects the storage scenario: ‘Cost development based on re-using existing offshore Oil & Gas infrastructure 
(wells and platforms)’ and ‘cost reductions through innovations in offshore platforms and sub-sea infrastructure’.  
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Cost estimates for transport and storage are based on costing models developed within the CATO research 
programme. 
Most important input  Most important output  
Conversion, capture and compression module 
• Investment cost breakdown of selected technologies 
• Components and their cost share 
• Technological learning module 
• Learning rate per technology component 
• Cumulative installed capacity per component  
• Operational & maintenance cost estimates (% of investment costs) 
• Efficiency development of selected technologies 
Transport cost module: 
• Capital investment costs of pipeline and compression infrastructure 
(input: flow/distance) 
• Source-to-sink 
• Backbone 
• Operation and maintenance cost (energy and % of capital 
investments)
Storage cost module 
• Capital investments (flow dependent)  
• Well(s) 
• Platform  
• Operation and maintenance cost (energy and % of capital 
investments)
• Investment and operation and maintenance cost of energy 
conversion with capture and compression 
• Cost development 2010-2015 
• Efficiency development 2010-2050 
Investment cost reduction per technology component 
of CCS value chain 
• Investment and operation and maintenance cost of CO2
transport 
• Investment and operation and maintenance cost of CO2
storage 
Fig. 3. Most important input and output of Module 2
Module 3: Deployment cost 
Goal: calculate CCS deployment cost with and without innovation for the Netherlands and global scenarios. 
This module calculates the total and specific cost of deploying CCS. The model first calculates deployment cost 
per component in the CCS chain; conversion, capture, compression, transports and storage cost are based on chosen 
deployment and innovation scenarios in modules 1 and 2. The input required in this module includes fuel price 
developments and other general economic parameters such as discount rate, economic lifetime and capacity factor of 
the power plants with CO2 capture and compression. The most important feature of this module is that it calculates 
the deployment cost with and without taking innovation into consideration. 
Most important input  Most important output  
• Fuel price scenario (gas, coal, biomass) 
• Economic lifetime
• Discount rate
• Emission factor
• Capacity factor
• Levelised cost of electricity 
• CO2 transport cost  
• CO2 storage cost  
• Total cost of deployment with innovation 
• Domestic  
• Global  
• Total cost of deployment  without innovation (e.g. no 
investment cost improvement, efficiency improvement) 
• Domestic  
• Global  
Fig. 4. Most important input and output of  Module 3
With the outcomes of first three modules it is possible to estimate the effect of technological learning on the total 
deployment cost for CCS in the Netherlands. The model allows varying the level of technological learning (low, 
high, default) and a selection and can made for both the global and domestic scenario. This latter selection 
determines the speed and level of CCS deployment in the Netherlands and in the rest of the world.  
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Module 4: Value added for the Netherlands  
Goal: estimate the domestic market and global market for CCS products and services. Consequently estimate the 
market shares than can be attained by Dutch enterprises in the CCS value chain. 
This module provides guidance on estimating the possible market shares based on current market share of 
analogue products or services. External data and additional analyses can feed into improving these estimates. The 
module differentiates between the market share that can be attained depending on the region (domestic or global), 
component of the CCS value chain and per component the particular type of goods or services that are required (in 
share of component costs). With the use of national statistics on the sector specific gross value added per turnover, 
the gross market value is assessed per component for the domestic and global market. This can be expressed in 
turnover or in gross value added. With the combination of the gross market value and the market shares attainable, 
the model calculates the net market value that is attainable for a region’s economy, in terms of turnover and value 
added.  
Most important input  Most important output  
External input 
• Balassa indices for goods and services 
• National trade figures 
• Patent analysis 
• Public RD&D budget  
Model input 
• Breakdown of cost of components into goods and services  
• Market share per component of the CCS value chain (for Domestic 
market & Global market) 
• Gross value added as % turnover (sector specific) 
• Gross market value (per component) of domestic  and 
global CCS deployment  
• Turnover  
• Gross value added 
• Net market value corrected for attainable market share (per 
component) of domestic  and global CCS deployment 
• Turnover  
• Gross value added 
Fig. 5. Most important input and output of  Module 4
The conceptual model behind the approach in module 4 is depicted in Fig. 6. It is based on the notion that public 
RD&D is often a flywheel for private RD&D. This private RD&D leads to innovations related to services and 
products, in this case related to CCS. Innovation and experience with a technology can lead to a competitive 
advantage that can be valorised in the form of a market share for Dutch enterprises on the domestic and global 
market. Several indicators and background analyses have been used to follow this conceptual model and finally 
arrive at an estimate for the domestic and global market share for CCS products and services, see Fig. 6.  
Fig. 6.Conceptual model and analyses and indicators (bullets) used for the estimation of market share for CCS products and services by Dutch 
enterprises feeding into module 4 
Public and private RD&D
• Cumulative public Research, 
Development and Deployment 
spendings
Competitive advantage of 
Dutch enterprises
• Number of patents
• Balasssa index
• Trade figures provided by CBS and 
World Trade Organization.
• A workshop with CCS experts
• Literature review  
• Identifying Dutch champions in value 
chains that match the CCS value chain
Domestic and global market 
share 
• Market share per component of the 
CCS value chain
• Differentiate between  goods and 
services 
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Module 5: Employment effects 
Goal: estimate employment effect for the Netherlands due to additional demand for CCS products and services from 
the domestic and global deployment of CCS.
The last module calculates direct and indirect employment effects based on value added and turnover results from 
module 4. Based on sectoral specific data from Eurostat and Statistics Netherlands (CBS) we estimate the amount of 
full time equivalent (fte) created per million euro of turnover. The application of general multipliers from literature 
allows estimating indirect employment effects and employment displacement effects.  
The number of jobs created by additional turnover and added value differs per job function and sector. The type 
of jobs have been characterised for the different components of the CCS value chain and for the typical goods and 
services that have to be delivered per component of the value chain (Project management, Engineering and 
consultancy, Manufacturing and procurement, Construction, Operation and maintenance;). From Eurostat statistics 
for the Netherlands we have matched the type of jobs needed in the CCS value chain with the jobs categories in 
Dutch sectors. The statistics then provide for these sectors an indication for the amount of added value per million 
euro of turnover and an indication of the amount of jobs per million euro of added value. This value ranges between 
3 and 20 fte per million euro (average of 13).   
Most important input  Most important output  
Direct employment effect: 
• Sector specific employment  
• FTE / million euro of  turnover 
• FTE / million euro of value added 
Direct employment  
• Per component of CCS value chain 
• Domestic / Global  
Total employment 
Fig. 7. Most important input and output of  Module 5  
2.2. Deployment scenarios  
We applied the model for CCS in the power sector for three domestic deployment scenarios inspired by scenarios 
by van den Broek [3]: 
• NL-Low: after a period of slow development the deployment of CCS in the power sector starts in 2020-2025. 
CCS gradually expands to about 5 full scale power plants with a total capacity of 3 GW. These power plants are 
dominantly gas fired using post-combustion CCS technology.  
• NL-Medium: starting in 2015 with demonstration of CCS, the power sector sees a slow deployment progress in 
the period 2020-2030. After this period of mainly demonstration and reconciliation - but also a period of 
developing innovative CCS technologies - CCS deploys and its application in the power sector grows until 2045. 
Total installed capacity in 2050 is assumed to reach 12 GW and gas fired power plants equipped with post-
combustion capture dominate. Coal fired capacity is estimated to cover 25% of the installed capacity with CCS. 
• NL-High: after demonstrating CCS in the power sector in 2015 the technology is being developed and deployed 
further in the power sector. The installed capacity of dominantly gas fired power plants grows steadily to 25 GW 
in 2050. Although gas fired power plants dominate, coal fired capacity represents a 25% share of installed 
capacity.  
The assumed deployment of CCS in the power sector under the NL-HIGH scenario results in about 59 Mt of CO2
being captured, transported and stored in the year 2050. Cumulative this sums to more than 1 Gt of CO2 stored in 
offshore reservoirs (hydrocarbon or aquifers) between now and 2050. For reference: the total CO2 emissions in the 
Netherlands in 2011 amounted to 184 Mt. 
For the global deployment of CCS we use the IEA 2DS scenario as basis for our analysis [4]. This scenario is 
used to estimate the global market for components in the CCS value chain and forms an important input for the 
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technological learning module; as the global experience with building and using the technology result in 
performance enhancement and cost reductions of technology (components). 
3. Results  
3.1. Deployment costs and opportunities for cost reduction 
The cumulative costs of generating electricity with power plants equipped with the capture, transport and storage 
of CO2 in the Netherlands sums to approximately 27-167 billion euro (€bn). This estimate depends strongly on the 
deployment scenario, fuel price development, investment cost estimates and on the applied discount rate.  
Table 1. CCS deployment cost in the three deployment scenarios  
Scenario  Cumulative deployment cost of electricity production with CCS up to 2050  
(€bn) 
NL-Low 27 
NL-Medium 78 
NL-High 167 
The highest deployment cost of CCS under the NL-HIGH deployment scenario is estimated at about €191 billion. 
This assumes that no real technological improvements are achieved between now and 2050. It also assumes that 
transport of CO2 follows the source-to-sink strategy and that storage of CO2 does not optimally use the existing 
infrastructure.  
Innovation in the CCS value chain can reduce these deployment costs to about €167 billion; a cost saving of €24 
billion. The largest share, €22 billion, of this cost saving is achieved by improving the technological performance 
and reducing cost in conversion and capture. A significant share of this cost saving is the result of improving 
efficiencies for future power plants with CO2 capture: approximately €9 billion. This saving could be much higher if 
efficiency improvements could be implemented  faster and be applied to power plants already in operation; A large 
share of the costs is due to the low efficiency (and thus high fuel cost) of power plants with CCS having obsolete 
technology. 
Optimizing the transport strategy results in maximum cost savings of about €1 billion and has thus considerably 
lower impacts on the costs compared to conversion, capture and compression. 
On the storage side, the cost savings by introducing new offshore storage concepts and by optimally re-using 
existing infrastructure could add up to more than €2 billion. We also have performed a sensitivity analysis assuming 
that all CO2 would be stored onshore. This would imply cost savings up to €3 billion (with the effect on transport 
costs not taken into account; onshore transportation is typically much less expensive than offshore transportation).  
3.2. Domestic and global market for products and services 
To map the market for products and services we have broken down the CCS value chain into technology 
components. For every step in the value chain - capture, transport and storage - we analyse the capital investments 
and operation and maintenance costs.  We further have split the investment costs of the power plant with CO2
capture and compression into several technology blocks. Together with our assessment of the development of 
investment costs and the global deployment scenario we have mapped the global market value for CCS products and 
services in Fig. 8. 
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Fig.8. Cumulative global market for components in the CCS value chain under the assumption of IEAs 2DS deployment scenario. 
The total (undiscounted) global market value up to 2050 is estimated at approximately €3 trillion, excluding fuel. 
The figure clearly shows that the largest share of the market is represented by technology blocks related to energy 
conversion, and the capture and compression of CO2. Of these components the technology blocks with the largest 
market value are the ‘pulverized coal boiler plus turbine and generator area’ and the ‘gas turbine combined cycle 
block’ (essentially a gas fired power plant without pollution control). The technology blocks specifically related to 
CCS represent a value approximately half of the total market value, i.e. €1.5 trillion. 
The Dutch market for CCS products and services in the Netherlands accumulates up to 2050 to maximally about 
€56 billion. The market related to capital investments for capture, compression, transport and storage sums to about 
€8 billion. The market for operational and maintenance services for power plants and CCS infrastructure sums to 
€24 billion. This indicates that the market for operation and maintenance of the infrastructure of power plants with 
CCS has a high market potential compared to the ‘hardware’ components of the CCS value chain. The remaining 
market of €24 billion includes technology blocks that are not CCS specific. 
3.3. Market share 
Fig. 9 shows that we anticipate that Dutch enterprises could grasp a substantial part of the domestic market. This 
includes predominantly engineering, procurement and construction services. The actual equipment manufacturing is 
expected to be mostly performed in the country of origin. Operation and maintenance is expected to be largely 
performed by Dutch based companies. A substantial market share is expected for the transport and storage part of the 
CCS value chain given the good position of Dutch on and offshore industry and the development and build-up of 
knowledge specifically on CCS within the current and past RD&D activities.    
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Fig. 9. Attainable market share for Dutch enterprises on the Domestic (A) and Global market (B).  
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For the global market we anticipate market shares of approximately 1% (0-2%), in addition to the domestic 
market that is in itself also approximately 2% of the total global market. The parts of the CCS value chain where 
Dutch enterprises could attain the highest competitive advantages are expected to be (offshore) transport and storage 
services together with pre- and post-combustion capture technology development. For these market segments we 
have estimated a market share of approximately 2%.   
3.4. Added value of RD&D to the Dutch economy 
The total market turnover attained by Dutch enterprises up to 2050 is estimated at almost €60 billion. Fig. 10 
shows that this translates into a gross added value by Dutch based enterprises of almost €27 billion. Most turnover 
and value added is expected from the operation and maintenance of the power plants with CCS and from the services 
exported relating to transport and storage of CO2. The high value for operating and maintenance a consequence of 
the fact that O&M expenses are made throughout the lifetime of the power plant with CCS and accumulate to a large 
part of the total (domestic and global) market value.  
About €14 billion of added value comes from the domestic market and the remaining €13 billion from the export 
of goods and services. Part of the market value of the Dutch market is captured by foreign companies leading to an 
import of goods and services. The net trade effect is however positive, meaning that export is higher than the import 
of goods and services.   
Fig. 10. Cumulative gross value added by Dutch-based enterprises from their market shares on the domestic and global CCS market up to 
2050. Note that future revenues are not discounted. (PC = Pulverized Coal, SCR = Selective Catalytic Reduction, ESP = Electrostatic 
Precipitator, FGD = Flue Gas Desulphurization, IGCC = Integrated Gasification Combined Cycle, ASU = Air Separation Unit, SOFC = Solid 
Oxide Fuel Cell). 
1.5
0.3
0.1
0.5
1.9
0.2
0.4
1.3
0.6
0.7
13.6
2.6
2.9
26.6
0 5 10 15 20 25 30
PC boiler/turbine - generator area
Air pollution controls (SCR, ESP, FGD)
Sulphur removal/recovery air pollution
control (IGCC)
CO2 capture IGCC
CO2 capture Post
CO2 compression
ASU
Gasifier area
GTCC (HRSG/ST/GT)
SOFC
Opex Conversion and Capture (non-
fuel)
Capex + Opex transport
Capex + Opex storage
Total
value in bn €
Estimated cumulative NL revenue with displacement, 2010-2050 Domestic market Global market
 Joris Koornneef et al. /  Energy Procedia  63 ( 2014 )  7585 – 7597 7595
Table 2 shows how the gross value added (domestic and global) changes when assuming a deployment scenario 
with less CCS being deployed in the Netherlands. It clearly shows that the domestic market is much smaller when 
CCS is being deployed at smaller scale (i.e. the low/medium scenarios). It should be noted that a change in attainable 
market shares when deploying CCS slower and smaller is not taken into account. It could be argued that a first 
mover effect is needed to create competitive advantage and with it attain a market share on both the domestic and 
global market. In a scenario that develops and deploys CCS at a later date the first mover effect is low to absent and 
attainable market shares will therefore be lower accordingly. The exact relationship between first mover effect and 
attainable market share could however not be quantified and is therefore not included in the calculations.  
Table 2. Attainable gross value added by Dutch enterprises across the three deployment scenarios 
Scenario  Gross value added from domestic market  
  
(€bn) 
Total gross value added  
(domestic plus export market) 
(€bn) 
NL-Low 2.2 15.1 
NL-Medium 6.3 19.2 
NL-High 13.8 26.6 
3.5. Direct employment effects 
In this study we focus on the direct employment effects. Table 3 shows the outcomes per scenario. In the NL-
High scenario, the direct employment is approximately 344,000 fte over the full period up to 2050, equating to an 
average of about ten thousand fte per year. Approximately 160,000 fte are created by domestic CCS deployment. A 
large share of this employment is created by the demand for jobs in the operation and maintenance of power plants 
with CO2 capture and compression. The other employment effects are mainly peak employment effects caused by 
the investments in the CCS infrastructure.  
Table 3 shows that the export market is to a large degree responsible for the employment effect and contributes 
with 54%. The employment potential for the domestic market is estimated between 25,000 and 160,000 fte over the 
full period, depending on the deployment scenario. The direct employment from the export market is estimated 
much higher at 185,000 fte.  
Important differences between effects of the domestic and global market on employment in the Netherlands are to 
be found in the contribution of ‘Operation and Maintenance of Conversion and Capture’. This is due to the 
assumption that the O&M activities are less of a tradable market and it is thus more difficult to achieve a 
considerable market share for Dutch enterprises outside the home market. Nevertheless it is estimated to have a 
considerable contribution to Dutch employment effect, due to the sheer size of the market for this part of the CCS 
value chain. Also large differences between global and domestic market is observed between the contribution of 
‘CO2 transport’, ‘CO2 storage’ and ‘Gasifier area’. For these parts of the value chain the competitive advantage and 
market shares are estimated to be relative high. The domestic demand for these parts of the value chain is however 
quite limited compared to the global demand, just because of the size of the market.  
Table 3. Employment effects for the three deployment scenarios up to 2050 
Scenario  Total direct employment from domestic 
market  
(fte*1000) 
Total direct employment from domestic and 
global market 
(fte*1000) 
NL-Low 25 210 
NL-Medium 73 258 
NL-High 160 344 
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4. Discussion and Conclusion   
The approach makes use of state-of-the-art methodologies and data and builds further upon these. A strong 
limitation is however that (conceptual, modelling and data) assumptions have a large impact on the final results of 
the analysis. It is important to take this into account when reviewing the results of the analysis, and when drawing 
conclusions. We therefore propose to consider these results as a good first proxy, but not to draw firm conclusions 
upon. The results could very well serve to guide discussions between stakeholders and provide insight into the wide 
set of variables that influence the socio-economic benefits of deploying CCS and investing in RD&D of CCS in the 
Netherlands. 
The starting point of the analysis is that CCS could play a significant role in curbing the CO2 emissions of the 
Dutch power sector. RD&D efforts and innovation in the CCS value chain can reduce overall deployment costs up to 
2050 in the power sector with €24 billion.   
A significant share of this cost saving is the result of improving efficiencies for future power plants with CO2
capture, optimizing the transport strategy, by introducing new offshore storage concepts and by optimally re-using 
existing infrastructure. Based on the potential cost savings the most efforts should be devoted to the development of 
(new) capture concepts with low energy requirements and technologies with high overall conversion efficiency.  
Next to cost savings, RD&D efforts could present Dutch companies with a competitive advantage creating market 
opportunities. Based on various literature and data sources we anticipate that Dutch companies could grasp a 
substantial part of the domestic market, especially related to the delivery of project management, engineering, 
procurement and construction services. Parts of the CCS value chain where Dutch enterprises could develop a 
competitive position are services related to the transport and storage of CO2. Advanced energy conversion concepts 
and CO2 capture technology development and licensing could be another strong point. The domestic market could 
grow to a cumulative turnover of €56 billion up to 2050. We anticipate that this equals 14 billion (~25%) of added 
value to the Dutch economy leading to the creation of in total 160,000 jobs (fte) over the full period. This study 
indicates also a potentially multi trillion euro global market for CCS related to manufactured components, 
construction, technology (licences) and services (engineering, consultancy, legal, financial). The market share for 
exporting goods and services is estimated to be approximately 1% (0-2%). This could create added value worth €13 
billion euro to the Dutch economy and would create another 185,000 fte; totaling the maximum employment effect 
at 344,000 fte up to 2050. This assessment clearly shows the importance of having a home and export market for the 
services and products.  
From the perspective of added value and job creation we recommend that RD&D funds should be devoted to further 
develop and improve the strengths of Dutch enterprises in the CCS value chain, specifically including:  
• Services related to on-and offshore transport and storage of CO2
• Services related to the operation and maintenance of power plants with CO2 capture and compression 
Further steps 
The competitive position of Dutch enterprises on the domestic and export market can be improved when the right 
conditions are shaped to create a strong competitive position in both equipment & materials as services & skills 
related to CCS. The conditions are improved by: 
• Creation and fostering of a sustained home market for CCS;  
• Map the competitive advantage of Dutch enterprises in the CCS value chain in more detail and with a 
broader scope; 
• Create an action plan to improve the competitiveness of enterprises in the Netherlands, including the 
creation of a CCS business platform; 
• Focus on a promising set of technologies in conjunction with international cooperation to optimally spend 
public and private RD&D budgets; 
• Approach or co-develop export markets for CCS products and services. 
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